We have derived the oxygen abundance for a sample of nearby galaxies in the Data Release 5 of the Sloan Digital Sky Survey (SDSS) which possess at least two independent spectra of one or several H ii regions with a detected [OIII]λ4363 auroral line. Since, for nearby galaxies, the [OII]λ3727 nebular line is out of the observed wavelength range, we propose a method to derive (O/H) ff abundances using the classic T e method coupled with the ff relation. (O/H) 7325 abundances have also been determined, based on the [OII]λλ7320,7330 line intensities, and using a small modification of the standard T e method. The (O/H) ff and (O/H) 7325 abundances have been derived with both the one-and two-dimensional t 2 -t 3 relations. It was found that the (O/H) ff abundances derived with the parametric two-dimensional t 2 -t 3 relation are most reliable. Oxygen abundances have been determined in 29 nearby galaxies, based on 84 individual abundance determinations in H ii regions. Because of our selection methods, the metallicity of our galaxies lies in the narrow range 8.2 12 + log (O/H) 8.4. The radial distribution of oxygen abundances in the disk of the spiral galaxy NGC 4490 is determined for the first time.
INTRODUCTION
The chemical composition of a galaxy is one of its most fundamental characteristics. Because a galaxy's chemical enrichment depends on various physical processes, such as the star formation history, the mass exchange between a galaxy and its environments and the stellar initial mass function, progress in our understanding of galaxy formation and evolution processes depends in large part upon improving our knowledge of the chemical properties of galaxies.
Relatively detailed studies of the chemical composition of the interstellar medium of galaxies can be carried out by using the emission lines in spectra of individual H ii regions in nearby galaxies. However, such data is very limited. For example, spectra of individual H ii regions in spiral galaxies have been obtained for only about five dozens objects (see the compilation in Pilyugin et al. (2004 Pilyugin et al. ( , 2007 ). The Sloan Digital Sky Survey (York et al. 2000) provides a very large data base of galaxy spectra obtained in a homogeneous way, which allows to increase the number of abundance determinations in individual H ii regions in nearby galaxies. The flux of the auroral oxygen line [OIII] λ4363 is measurable in the SDSS spectra of many H ii regions (Izotov et al. 2004 (Izotov et al. , 2006 Kniazev et al. 2004) . In those spectra, the electron temperature t 3 of the O ++ zone can be measured directly. However, there is a problem concerning abundance determination of H ii regions in nearby galaxies with SDSS spectra. The observed wavelength range is 3800 -9300Å so that for nearby galaxies with redshifts z 0.024, the [OII]λ3727 emission line is out of that range. The absence of the [OII] λ3727 line prevents the use of the standard T e method and of empirically or theoretically calibrated relations between metallicity and the relative fluxes of strong oxygen lines (Pagel et al. 1979; Edmunds & Pagel 1984; Dopita & Evans 1986; McCall et al. 1985; McGaugh 1991; Pilyugin 2000 Pilyugin , 2001a Pilyugin & Thuan 2005 , among others) to determine oxygen abundances.
It has been suggested by Kniazev et al. (2003 Kniazev et al. ( , 2004 ) that this problem can be solved by using a modification of the standard T e method, based on the intensities of the [OII]λλ7320,7330 auroral lines, instead of the intensity of the [OII]λ3727 nebular line. In this modified version, the flux in the [OII]λ3727 emission line is estimated from the fluxes of the [OII]λλ7320,7330 emission lines and the t 2 -t 3 relation, where t 2 and t 3 are respectively the electron temperatures of the O + and O ++ zones. However, the [OII]λλ7320,7330 lines are weak and their measured fluxes usually have large errors, so that the O + abundances derived from those lines are generally not very accurate (Izotov et al. 2006) . Furthermore, the difference between the t 2 temperature derived from the [OII]λ3727/[OII]λλ7320,7330 ratio and the one estimated from the commonly used t 2 -t 3 relation can be very large (see the discussion in Kennicutt et al. 2003 , and references therein), making the oxygen abundances so derived even more uncertain.
Recently, Pilyugin (2005) ; Pilyugin et al. (2006a) have derived a relation, called the ff relation, between the auroral [OIII]λ4363 and nebular [OIII] λλ4959,5007, [OII]λ3727 oxygen line fluxes. Those authors showed that, by coupling the ff relation with the T e method, accurate oxygen abundances can be derived from measurements of just two oxygen lines, [OIII]λλ4959, 5007 and [OII] λ3727. Can the same combination of the ff relation and the T e method yield also reliable oxygen abundances when only measurements of the two [OIII] λλ4959,5007 and [OIII]λ4363 oxygen lines are available? We will examine this question here. We will also look at the influence of the choice of a particular t 2 -t 3 relation on the derived abundances. After assessing the accuracy of the above method, we will use it to determine reliable oxygen abundances in a sample of nearby galaxies using SDSS spectra.
We describe the spectroscopic data set which forms the basis of the present investigation in Section 2. In Section 3, we discuss the methods used to determine oxygen abundances in galactic H ii regions. In Section 4, we examine the reliability of the oxygen abundances determined in different ways, using the radial distribution of the oxygen abundance in the disk of the well-studied spiral galaxy M101 as a "Rosetta stone". The oxygen abundances derived in a sample of nearby galaxies are discussed in Section 5. We summarize our conclusions in Section 6.
For the line fluxes, we will be using the following notations throughout the paper: R 2 = I [OII]λ3727+λ3729 /I Hβ , R 3 = I [OIII] λ4959+λ5007 /I Hβ , R = I [OIII] λ4363 /I Hβ , R 23 = R 2 + R 3 . With these definitions, the excitation parameter P can then be expressed as: P = R 3 /(R 2 +R 3 ).
THE DATA

The galaxy sample
We have extracted from the Data Release 5 (DR5) of the Sloan Digital Sky Survey (SDSS) spectra of nearby galaxies which satisfy the following three conditions: 1) For each galaxy, there exists at least two independent SDSS spectral measurements of one or several H ii regions in it. This criterion allows us to compare the oxygen abundances determined independently and assess their reliability. If there are H ii regions at different galactocentric distances, an abundance gradient can also be determined; 2) each H ii region has a high metallicity, i.e. it has an oxygen abundance 12 + log (O/H) 8.2; and 3) each spectrum shows a [OIII]λ4363 auroral line. The last two criteria select out galaxies that are suited to our adopted method of abundance determination, described below.
These three criteria select out about a hundred galaxies out of the original 750 000 spectra in the DR5. However, the final list, given in Table 1 , includes only those galaxies which we judge to have reliable oxygen abundance determinations (our reliability tests are discussed in section 4.2), a total of 29 nearby galaxies. Table 1 gives the general characteristics of each galaxy. The first column gives its name. We have used the most widely used name for each galaxy. The other informations concerning each galaxy are taken from the Lyon/Meudon Extragalactic Database (LEDA) and/or from the NASA/IPAC Extragalactic Database (NED). The right ascension and declination (J2000.0) of each galaxy are given in column 2, its morphological type and morphological type code in columns 3 and 4, its apparent B magnitude in column 5, its redshift in column 6, and its absolute blue magnitude in column 7. A Hubble constant of 73 km s −1 Mpc −1 has been adopted to convert from redshift to distance. Other designations of the galaxy are given in column 8. Table 1 shows that our sample includes mainly late-type spirals and irregular galaxies. Several galaxies do not possess a published morphological type. The majority of the galaxies in the sample have a redshift less than 0.01, i.e. a distance less than ∼ 45 Mpc. The most distant galaxy in our list, HS1103+4346, has a redshift of 0.021 that corresponds to a distance of ∼ 90 Mpc. Their B absolute magnitudes range between -21.5, typical of spiral galaxies, and -16.5, typical of dwarf irregular galaxies.
Examination of
The line intensity data
The line intensities of the H ii regions in our sample of nearby galaxies have been derived using SDSS spectra in the following way, as illustrated by the following example concerning the Hα line.
The continuum flux level in the wavelength range from λ a = 6500Å to λ b = 6650Å is approximated by the linear expression
The values of the coefficients in Eq.
(1) are derived by an iteration procedure. In the first step, we exclude the Hα line region, from 6540Å to 6590Å, and use all other data points to derive a first set of coefficients, using the least-squares method. Then, the point with the largest deviation is rejected, and a new set of coefficients is derived. The iteration procedure is continued until the differences between two successive values of f c (λ a ) and f c (λ b ) are respectively less than 0.01f c (λ a ) and 0.01f c (λ b ).
The profile of each line is approximated by a Gaussian of the form
where λ 0 is the line central wavelength, σ is the width of the line, and F is the flux in the emission line. If there is a broad emission, such as in the spectrum # 1324-53088-234 shown in Fig. 1 of an H ii region in the disk of the spiral galaxy M101, then several lines are fitted simultaneously. In this case, the total flux at a fixed value of λ is given by the expression
The values of
are derived by requiring that the mean difference
between the measured flux f obs (λ k ) and the flux f(λ k ) given by Eq.(3) to be minimum in the range λ a -λ b . The derived fit to the Hα, [NII]λ6548 and [NII]λ6584 lines is shown by the solid line in Fig. 1 . A similar procedure is adopted in the cases of broad absorption components or of partly overlapping lines.
The measured emission fluxes F are then corrected for interstellar reddening using the theoretical Hα to Hβ ratio and the analytical approximation to the Whitford interstellar reddening law from Izotov et al. (1994) . In a few cases, the derived value of the extinction C(Hβ) is negative and is set to zero.
The value of ǫ (Eq. 4) can be considered as an estimate of the uncertainty in the measurement of the flux in a 1Å spectral interval. Since the total width of line is approximately equal to 4σ, the uncertainty in the line intensity measurement can be estimated as dF = 4σǫ.
ABUNDANCE DETERMINATION
The standard (O/H) st abundances
To convert line intensities into abundances, we adopt a two-zone model for the temperature structure within the H ii region. We follow the procedures of Izotov et al. (2006) who have recently published a set of equations for the determination of oxygen abundances in H ii regions, based on a five-level atom model. According to those authors, the electron temperature t 3 within the [O iii] zone, in units of 10 4 K, is given by the following equation
where
and
As for the ionic oxygen abundances, they are derived from the following equations
12 + log(O + /H + ) = log(R 2 ) + 5.961 + 1.676 t 2 − 0.40 log t 2 − 0.034 t 2 + log(1 + 1.35x 2 ), 
Here n e is the electron density in cm −3 . The determination of the electron temperature t 2 will be discussed in detail in Section 4. The total oxygen abundances are then derived from the following equation
The oxygen abundances so derived from the measured R 3 and R 2 line intensity ratios, using Eqs.(9) and (10), will be referred to hereafter as (O/H) st standard abundances.
The (O/H) 7325 abundances
As mentioned before, because the SDSS spectra cover the 3800 -9300A spectral range, the [OII]λ3727 emission line is out of the observed range for galaxies with redshifts z 0.024. In those cases, O + /H + cannot be determined by the standard method, using Eq.(10). To get around that problem, Kniazev et al. (2003 Kniazev et al. ( , 2004 have suggested a slight modification of the standard method. From very general considerations, it is expected (Aller 1984 ) that the O + /H + abundance can equally well be derived from the intensities of the [OII]λλ7320,7330 auroral lines, using Eqs. (9) and (11). Kniazev et al. (2004) found that this modified method works well over the range of abundances studied by them. We will refer to abundances derived by that method as (O/H) 7325 abundances. Kennicutt et al. (2003) ]λ3727 auroral to nebular line intensity ratios to derive the electron temperatures t 3 and t 2 for a number of relatively high-metallicity H ii regions. Comparing t 2 to t 3 , they found the surprising result that the two temperatures are uncorrelated for most of the objects in their sample. They noted that, while the cause of the absence of correlation is not known, a possible reason is the contribution of recombination processes to the population of the level giving rise to the [OII]λλ7320,7330 lines. On the other hand, Izotov et al. (2006) found a correlation between the t 2 and t 3 they derived from the above ratios for a sample of low-metallicity H ii regions. Their t 2 -t 3 relation follows the one predicted by photoionization models, but the scatter of the data points is large. Izotov et al. (2006) attributed the large scatter to substantial flux errors of the weak [O ii]λ7320 + λ7330 emission lines. These investigations suggest that the O + /H + abundances derived from the intensities of the auroral lines [OII]λλ7320, 7330, using Eq.(11) , are somewhat uncertain.
The (O/H) ff abundances
The spectra of high-metallicity H ii regions generally exhibit strong [OII]λ3727 and [OIII]λ4959,5007 nebular lines, i.e. large R 2 and R 3 line intensity ratios. However, the [OIII]λ4363 auroral line is generally not detected, i.e. R cannot be measured directly. This prevents the use of the T e method for abundance determination. However, Pilyugin (2005) ; Pilyugin et al. (2006a) have established a relation -called the ff relation -of the form R = f(R 2 ,R 3 ). Using this relation, the intensity of the auroral line can be estimated if measurements of the two nebular lines are available.
For the H ii regions in our sample, the R and R 3 ratios can be measured directly from the SDSS spectra. But we have seen that for those galaxies with a redshift less than 0.024, the [OII] λ3727 is out of the observed spectral range, and R 2 is not directly available. However, since there is relation of the type R = f(R 2 ,R 3 ), there must also be a relation of the type R 2 = f(R,R 3 ), i.e. R 2 can be estimated if measurements of R and R 3 are available. Using the same 31 calibrating H ii regions employed by Pilyugin et al. (2006a) to establish their R = f(R 2 ,R 3 ) relation, we have derived the following relation log R 2,f f = 2.98 − 0.44 log R 3 − 1.01 (log R 3 ) 2 + 1.37 log R + 0.14 (log R) 2 .
Thus, we will use Eq.(14) to estimate R 2 and then determine the oxygen abundance with the help of Eqs. 9 and (10). The oxygen abundance derived in this way will be referred to as (O/H) ff .
OXYGEN ABUNDANCES IN THE SPIRAL GALAXY M101: A COMPARISON OF O ABUNDANCES DERIVED BY DIFFERENT METHODS
We focus here our attention on the Sc spiral galaxy M101 = NGC 5457. This galaxy has long served as the prototype system for studying radial oxygen abundance gradients in spiral disks. Many spectroscopic studies of H ii regions in the disk of M101 have been carried out (Smith 1975; Shields & Searle 1978; Rayo et al. 1982; McCall et al. 1985; Torres-Peimbert et al. 1989; Garnett & Kennicutt 1994; Kinkel & Rosa 1994; Kennicutt & Garnett 1996; van Zee et al. 1998; Garnett et al. 1999; Luridiana et al. 2002; Kennicutt et al. 2003; Bresolin 2007) . As a result, there are in the literature some 40 measurements of H ii regions in the disk of M101 with a detected [OIII]λ4363 line, and the radial oxygen abundance gradient in the spiral galaxy is well established (Kennicutt et al. 2003; Pilyugin 2001b; Pilyugin et al. 2004 ). This abundance of data allows us to test the reliability of the oxygen abundances derived from the SDSS spectra, using different methods.
Comparison between the 1-and 2-dimensional t 2 -t 3 relations
The electron temperature t 2 is usually determined from a relation between t 2 to t 3 , derived by fitting H ii region photoionization models. Several versions of this t 2 -t 3 relation have been proposed (Campbell et al. 1986; Garnett 1992; Pagel et al. 1992; Izotov et al. 1997; Deharveng et al. 2000; Oey & Shields 2000) . In particular, a one-dimensional modelindependent t 2 -t 3 relation has been proposed by Pilyugin et al. (2006b) .
Recently, Pilyugin (2007) has found evidence suggesting that, instead of a one-to-one correspondence between t 2 and t 3 , the t 2 -t 3 relation is also dependent on a second parameter, the excitation parameter P (defined in Section 1). Pilyugin (2007) has derived a two-dimensional parametric relation of the form
How do the above 1-and 2-dimensional t 2 -t 3 relations stand up to the available data for M101? Using Eqs. (9) and (10) together with the parametric t 2 -t 3 relation (Eq. (16)), we have computed standard oxygen abundances based on published observations of H ii regions in the disk of M101 (Smith 1975; Shields & Searle 1978; Rayo et al. 1982; McCall et al. 1985; Torres-Peimbert et al. 1989; Garnett & Kennicutt 1994; Kinkel & Rosa 1994; Kennicutt & Garnett 1996; van Zee et al. 1998; Garnett et al. 1999; Luridiana et al. 2002; Kennicutt et al. 2003; Bresolin 2007) . The derived (O/H) st abundances are shown by open circles in panel 1a of Fig.2 , as a function of galactocentric radius normalized to the disk isophotal radius R 25 . The galactocentric distances of the H ii regions have been taken from Kennicutt & Garnett (1996) . The solid line is the linear best fit to those data (42 points)
The dotted lines show shifts of ± 0.1 dex from the best fit. The mean deviation of log(O/H) st from the best fit is 0.073 dex.
We have then computed the standard oxygen abundances for the same sample of H ii region spectra, but using the 1-dimensional t 2 -t 3 relation (Eq. (15) (17) and (18) shows that the radial distributions of the standard oxygen abundances derived with the 1-and 2-dimensional t 2 -t 3 relations are rather similar. However, the scatter of the points in panel 1a obtained with the parametric relation is slightly lower than that in the diagram obtained with the one-dimensional relation. The agreement between the two diagrams is not surprising since the one-dimensional relation is just a kind of "average" of the parametric relation (Pilyugin 2007) . Therefore, while the differences between the oxygen abundances derived with those relations can be appreciable for individual H ii regions depending on their excitation level, the mean difference for a sample of H ii regions with different excitation parameters, varying in a random manner, should be near zero. We note that the one-dimensional relation derived by Pilyugin et al. (2006b) is close to the one proposed by Campbell et al. (1986) which has found wide acceptance and use. Consequently, the radial distributions of the standard oxygen abundances derived here with both the onedimensional and parametric t 2 -t 3 relations are similar to the one found for the disk of M101 in previous studies: (Kennicutt et al. 2003 ) (Eq. (5)) and (Pilyugin et al. 2004 ) (Eq. (28)).
Comparison of O abundances derived by various methods
The [OIII]λ4363 auroral line is seen in 20 SDSS spectra of H ii regions in the disk of M101 (Fig.3) . These spectra are listed in Table 2 . The [OIII]λ7320+λ7330 nebular lines are measurable in 19 of these spectra, allowing determination of (O/H) 7325 . The only exception is spectrum # 1324-53088-236 (Fig.4 ). There must be some overlap between the SDSS targets and those of previous spectroscopic studies of H ii regions in the disk of M101. However, we have not attempted cross-identifications because of the poor accuracy of the H ii region positions used in previous studies. These positions generally come from the catalog of Hodge et al. (1990) and have uncertainties of 0.2-1 s of time in right ascension and 3-10 arcsec in declination. This means that two or more Hodge et al's objects can be within an error box of 1s-10 arcsec centered on the SDSS position, which may result in misidentifications.
The radial distribution of (O/H) 7325 abundances derived with the parametric t 2 -t 
The galactocentric distances of the the H ii regions have been computed from the coordinates associated with each spectrum and given in the SDSS database. The coordinates of the center of M101, its inclination and its position angle are from the Third Reference Catalog of Bright Galaxies (de Vaucouleurs et al. 1991) . The temperature t 2 can be derived from the parametric relation only if R 2 , and hence the excitation parameter P, can be determined. Since R 2 cannot be estimated from Eq. (14) for low-metallicity H ii regions, then t 2 cannot be derived through the parametric t 2 -t 3 relation. Hence, in panel 2a of Fig (18)) is 0.195 dex. The dashed line is the linear best fit to the (O/H) 7325 data (17 data points; the two low-metallicity H ii regions at the largest galactocentric distances were excluded)
The radial distribution of (O/H) ff abundances derived with the parametric t 2 -t 3 relation is shown by open circles in panel 3a of 
The (O/H) ff abundances have been derived from the 18 SDSS spectra with a detected [OIII]λ4363 auroral line. Two spectra, 1324-53088-234 and 1323-52797-066, have been excluded because they pertain to H ii regions at large galactocentric distances and hence with low-metallicity. Eq. (14) is not applicable in this regime, since it was derived only for H ii regions with 12 +log (O/H) 8.2.
The radial distribution of (O/H) ff abundances derived with the one-dimensional t 2 -t 
Comparison between panels 1a and 3a of Fig.2 shows that the (O/H) ff -R G and the (O/H) st -R G diagrams derived with the parametric t 2 -t 3 relation are in good agreement, in the sense that the mean deviation of the (O/H) ff abundances (0.071 dex) from the radial trend (17) and Eq. (23)). It should be emphasized that the reliability of the determination of the global characteristics of the radial abundance distribution depends not only on the accuracy of the abundance determination in individual H ii regions, but also on the range of galactocentric distances over which these H ii regions are distributed. Indeed, if we consider the (O/H) st -R G diagram only for H ii regions in the inner part of the disk, with galactocentric distances R G /R 25 less than 0.6 (at this distance the value of 12+log(O/H) decreases to ≈ 8.2, the lower limit for the applicability of our method for determining (O/H) ff abundances) then the linear best fit to the resulting 23 data points is
It is worth noting that the agreement between the central abundance and the slope derived from (O/H) st abundances for H ii regions in the inner part of the disk, Eq. (25), and those quantities derived from the same (O/H) st abundances, but for H ii regions in the whole disk, Eq. (17), is worse than the agreement between the central abundance and the slope derived from (O/H) ff abundances for H ii regions in the same inner part of the disk, Eq. (23), and those quantities derived from (O/H) st abundances for H ii regions in the whole disk, Eq.
.
Comparison between panels 1b and 3b of Fig.2 shows that the (O/H) ff -R G and the (O/H) st -R G diagrams derived with the one-dimensional t 2 -t 3 relation are in reasonable agreement, or at least they are not in conflict. The mean deviation of the (O/H) ff abundances from the radial trend traced by the (O/H) st abundances (0.082 dex) is close to the mean deviation of the (O/H) st abundances (0.089 dex). However, there appears to be a discrepancy between the global characteristics of the radial distribution of the (O/H) ff abundances and those of the (O/H) st abundances: they do not agree within the formal uncertainties (compare Eq. (18) with Eq. (24)). This suggests that there may exist a small systematic error in the (O/H) ff abundances. However, if we again consider the (O/H) st -R G diagram only for H ii regions in the inner part of the disk, then the linear best fit to the resulting 23 data points is 12 + log(O/H) = 8.71 (±0.10) − 0.74 Comparison of panels 1a and 2a and of panels 1b and 2b in Fig.2 shows that the radial distribution of the (O/H) 7325 abundances follows the same general trend traced by the (O/H) st abundances. Examination of panels 1a, 2a, and 3a shows that the scatter in the (O/H) 7325 -R G diagram is appreciably larger than the scatter in the (O/H) st -R G and (O/H) ff -R G diagrams. Comparison between panels 2a and 2b shows that the scatter in the (O/H) 7325 -R G diagram is lower for the parametric t 2 -t 3 relation than the onedimensional relation. This suggests that the parametric relation gives more accurate values of t 2 as compared to the one-dimensional relation. Fig.2 ) there is a hint that the parametric t 2 -t 3 relation provides more accurate values of t 2 than the one-dimensional relation.
OXYGEN ABUNDANCES IN NEARBY GALAXIES
Abundances and abundance gradients
We have extracted from the Data Release 5 of the SDSS spectra of individual H ii regions in about a hundred nearby galaxies which have the particularity of possessing two or more spectra of the same or different H ii regions with a detected [OIII]λ4363 line. We have determined the (O/H) ff and (O/H) 7325 abundances for each H ii regions. The final list, given in Table 1 , consists of 29 galaxies, with 84 individual oxygen abundance determinations. The following criteria have been used to select the objects in the final list: 1) their H ii regions have high metallicities, i.e. 12 + log (O/H) 8.20, because Eq. (14) is only applicable in that metallicity range; 2) (O/H) ff abundances derived from two or more SDSS spectra of the same H ii region, when available, differ by less than 0.1 dex; and 3) the (O/H) ff abundances of different H ii regions within the same galaxy, but with similar galactocentric distances are consistent with each other, i.e. their abundances differ by less than 0.1 dex. Criteria 2 and 3 are designed to select only galaxies with reliably determined oxygen abundances. Those criteria were not applied to M101, in this case all the H ii regions with measured [OIII]λ4363 line were included in the consideration.
The measured line intensities and derived abundances for our sample of nearby galaxies are given in Table 2 . For each galaxy, we give in column 2 the SDSS spectrum number, composed of the plate number, the modified Julian date of observations and the number of the fiber on the plate. The galactocentric distance normalized to the isophotal radius of the galaxy is listed in column 3. The galactocentric distances were obtained from the SDSS coordinates of the spectral observations. The coordinates of the center of each galaxy, its diameter, inclination and major axis position angle were taken from the Lyon/Meudon Extragalac- 
The mean deviation is 0.050.
The second galaxy is NGC 428. As for NGC 4490, the top panel of Fig.6 shows the (O/H) ff and (O/H) 7325 derived with the parametric relation as a function of galactocentric distance, while the bottom panel shows the same quantities derived with the one-dimensional relation. Unfortunately, the measured H ii regions in NGC 428 cover a too small interval of galactocentric distances to allow a derivation of the radial distribution of oxygen abundances across the disk of the galaxy. We can however estimate the mean value of the oxygen abundance within a small range of galactocentric distances. The mean values are: 12+log(O/H) ff = 8.33 ± 0.03 and 12+log(O/H) 7325 = 8.33 ± 0.08, when determined with the parametric t 2 -t 3 relation. The mean values are: 12+log(O/H) ff = 8.32 ± 0.08 and 12+log(O/H) 7325 = 8.35 ± 0.17, when determined with the one-dimensional t 2 -t 3 relation. As in our study of M101, we find that the scatter in (O/H) ff abundances is smaller when determined with the parametric relation than when determined with the one-dimensional relation. Fig.7 ). This suggests that the differences between (O/H) ff and (O/H) 7325 abundances in our H ii region sample are mainly due to measurement uncertainties in the [OIII]λ4363 line, and hence, to uncertainties in the electron temperature determination.
Comparison of derived O abundances with previous work
The t 2 -t 3 relation
Some H ii regions in our sample have independent oxygen abundance determinations by other authors (Kniazev et al. 2004; Izotov et al. 2006) , based on the same SDSS spectra. They are listed in Table 3 . In Fig.8 , we compare our (O/H) 7325 abundances (labeled PT on the x-axis), derived with the one-dimensional t 2 -t 3 relation, with those obtained by Izotov et al. (2006) (labeled I on the y-axis) in the top panel, and with those derived by Kniazev et al. (2004) (labeled K on the y-axis) in the lower panel. The filled circles are individual H ii regions from Table 3 , and the solid lines correspond to equal abundances. Fig.8 and examination of Table 3 show that there are systematic differences between our (O/H) 7325 abundances and those obtained by the previously quoted authors, in the sense that our abundances are generally larger than theirs. The differences are especially large for the Kniazev et al.'s abundances (bottom diagram). Since the same SDSS spectra are used in all cases, the differences must be due to differences in abundance determination methods, in particular in the t 2 -t 3 relation used. Fig.9 shows the t 2 -t 3 relations used by us and the above authors. Open and filled circles denote H ii regions with [OIII]λ4363 and [OII]λ7320+λ7330 line measurements with uncertainties less than 20%, with the t 2 temperature derived respectively from the parametric and one-dimensional t 2 -t 3 relation. The solid and dashed lines show the parametric relations respectively for two different values of the excitation parameter, P = 0.5 and 0.9. The t 2 -t 3 relation of Izotov et al. (1994) used by Kniazev et al. (2004) is shown by crosses, while the one used by Izotov et al. (2006) is shown by plus signs. Fig.9 shows that there is a significant shift of the t 2 temperatures derived with our one-dimensional t 2 -t 3 relation (filled circles) as compared to those derived by Kniazev et al. (2004) (crosses) . It is this shift which is responsible for the differences between our and Kniazev et al. (2004) (O/H) 7325 abundances, To illustrate this point directly, we have recomputed oxygen abundances for our H ii region subsample with the t 2 -t 3 relation used by Kniazev et al. (2004) . These abundances are plotted against our abundances computed with the one-dimensional relation as small plus signs in the bottom panel of Fig.8 . The plus signs and the filled circles do indeed occupy the same general region.
Inspection of
The luminosity -metallicity relation
It is interesting to check how our derived oxygen abundances fit in the luminositycentral metallicity relation for galaxies, such as the one constructed by Pilyugin et al. (2007) . Since for the majority of the galaxies in our sample, the abundances were derived at only two galactocentric distances, the central metallicity can only be estimated for a handful of galaxies. We can estimate central metallicities for galaxies which satisfy one the following conditions: 1) the galaxy has at least one H ii region at a galactocentric distance less than one tenth of the isophotal radius; or 2) it has a low-luminosity (M B -18) and a morphological type Sm or later (i.e. the morphological type code given in Table 1 is higher than 8.0). It is known that the O/H distribution across the body of low-mass dwarf irregular galaxies does not show a gradient (Pagel et al. 1978; Devost et al. 1997) . Then, the abundance in a H ii region at any galactocentric distance is representative of the chemical composition of the dwarf galaxy's interstellar medium as a whole. The galaxies so selected and for which a central metallicity can be estimated are listed in Table 4 . The central oxygen abundance derived in the cases of both the parametric and one-dimensional t 2 -t 3 relations are shown for each galaxy respectively in columns 3 and 4. The central abundance, derived by extrapolating the linear fit in Fig. 5 to R = 0, is given for the galaxy NGC 4490, while the average value of the oxygen abundance is given for the other galaxies.
The luminosity -central metallicity diagram is shown in Fig.10 . The open circles denote the galaxies in our sample (Table 4 ) with abundances determined with the parametric t 2 -t 3 relation in the upper panel, and with the one-dimensional relation in the bottom panel. The filled circles in both panels represent data from Pilyugin et al. (2007) . Inspection of Fig.10 shows that the majority of the galaxies in our sample follow well the general trend of the luminosity -central metallicity relation. This can be considered as an indirect evidence in favour of the reliability of our abundance determinations. An exception is the spiral galaxy NGC 4490 which has an oxygen abundance too low for its luminosity. This galaxy is the only interacting galaxy among all galaxies listed in Table 4 . This suggests that metal-poor gas infall may be responsible for its relatively low metallicity.
CONCLUSIONS
We have determined oxygen abundances for a sample of nearby galaxies in the Data Release 5 of the Sloan Digital Sky Survey, selected to possess two or more independent spectra of one or several H ii regions with a detected [O iii] λ4363 emission line. Since the nebular [OII]λ3727 line is out of the observed wavelength range in SDSS spectra of H ii regions in nearby galaxies, we propose a method to determine (O/H) ff oxygen abundances, using the classic T e method coupled with the ff relation. Following Kniazev et al. (2004) Our final list contains 29 galaxies, with 84 separate determinations of H ii region oxygen abundance. Because of our selection methods, the metallicity of our galaxies lies in the narrow range 8.2 12 + log (O/H) 8.4. The radial distribution of oxygen abundances in the disk of the spiral galaxy NGC 4490 is determined for the first time. The objects in our sample generally follow the luminosity -metallicity relation established for galaxies. An exception is NGC 4490 which has an oxygen abundance lower than that of other galaxies of similar luminosities.
T.X.T. and L.S.P. acknowledge the support of National Science Foundation grant AST02-05785. L.S.P. thanks the hospitality of the Astronomy Department of the University of Virginia where this investigation was carried out. We thank the referee for the recommendations which improve the clarity of the presentation. We thank Yuri Izotov for useful discussions Table 2 . Line intensities and derived oxygen abundances of H ii regions in galaxies of nearby sample -The t 2 -t 3 diagram. Open and filled circles denote H ii regions with t 2 derived respectively with the two-dimensional parametric and one-dimensional t 2 -t 3 relations. The curves corresponding to the parametric relation are shown for two different values of the excitation parameter, P = 0.5 (solid line) and P = 0.9 (dashed line). The t 2 -t 3 relations from Izotov et al. (1994) and Izotov et al. (2006) are shown respectively by crosses and plus signs. Table 4 , with abundances determined with the parametric t 2 -t 3 relation. The filled circles show data from Pilyugin et al. (2007) . The bottom panel. The same as in the top panel, except the abundances of the galaxies in Table 4 have been determined with the one-dimensional t 2 -t 3 relation.
